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ABSTRACT
INTRODUCTION: E-learning is gaining popularity also in medical education. It offers students unlimited ac-
cess to educational materials, helps meet their individual preferences by adapting various learning styles, 
and is considered to be at least as effective as traditional lectures. However, this can only be true provided 
that e-learning is of good quality. Short guidelines may be used to familiarise medical teachers with good 
practices in e-learning, but they should meet the needs of their users, and some areas may require more 
attention. They should be identified, and medical teachers should be provided with additional resources 
covering them. This study aimed to develop a short guideline for Polish medical teachers and determine 
potentially troublesome areas.
MeThODS: A detailed review of the literature was performed to create a guideline on preparing and conduct-
ing e-learning classes. The most important items from it were listed as an evaluation template and pre-tested 
on a sample of 10 e-learning courses in a search for areas requiring more attention.
ReSUlTS: Half of the courses did not provide students with a syllabus, and none of them clearly defined in-
tended learning outcomes. Also, adult learning concepts were not introduced satisfactorily. Only seven out 
of 10 courses used activities at all, and they often tested simple knowledge reproduction, were limited to 
poorly-written test questions, and placed at the end of lessons.
CONClUSIONS: In this pilot study three potentially troublesome areas were identified: defining learning out-
comes, application of adult learning theory, and choice of activities. 
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Disaster Emerg Med J 2020; 5(2)
ADDReSS fOR CORReSPONDeNCe:
Marek Dąbrowski, Chair and Department of Medical Education, Poznan University of Medical Sciences, 7 Rokietnicka Street, 60-806 Poznan,  
e-mail: maro.dabrowski@gmail.com
INTRODUCTION
Growing demand for healthcare specialists in Poland 
directly translates into increasing numbers of med-
ical students enrolled each year. Simultaneously, no 
medical school is able to expand its capacity indef-
initely. Sooner or later it will have to face problems 
like limited financial resources and availability of 
lecture halls, and a shortage of clinical hospitals, pa-
tients, or academic teachers and thus risk the quality 
of medical training. Meanwhile, international stud-
ies show many benefits of e-learning methods and 
their increasing popularity also in medical education 
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[1,2]. E-learning is highly valued by students and 
is believed to be at least as effective as traditional 
lectures while offering lower costs and more con-
venience and flexibility in terms of time and space 
[2,3]. What is more, there are also reports sug-
gesting that e-learning may contribute even more 
efficiently to students’ gain in knowledge, skills, and 
attitudes, and retention thereof, than traditional 
lectures [4,5]. Also, the philosophy behind it differs 
from the traditional approach [4,6]. After all, just 
because someone has sat through a lecture, does 
not mean they have learned anything. According to 
the andragogy theory proposed by Malcolm Know-
les [7,8], internal motivation is vital in adult learning. 
In order for e-learning to work, students have to 
become more active participants of the learning 
process and assume responsibility for it [4,9]. This in 
turn may increase their motivation for learning and 
help shaping positive habits in terms of continu-
ous professional development [4,10]. Consequently, 
one of the most important assets of e-learning is 
that it offers students unlimited and free access to 
educational materials that can be viewed by them 
whenever and wherever they want [11]. It is essen-
tial because learning can often be spontaneous, stu-
dents may at some point just feel like doing it, and 
providing them with meaningful resources may help 
to make the best of every single moment like that 
[4,12]. Another advantage of e-learning is that it 
can adapt various learning styles, multimedia, tools, 
and activities, in order to best match individual pref-
erences of students and maintain their engagement 
in the learning process [4]. Moreover, it gives stu-
dents more control over technical and organisation-
al aspects of their learning process. They can tailor 
the amount of time spent on different tasks to suit 
their individual needs, rewind, or pause when they 
feel tired [13,14]. 
Obviously, e-learning has certain limitations that 
have to be acknowledged and analysed before its in-
troduction. Especially in medical education e-learn-
ing never can nor never should be seen as substitute 
for practical training or contact with patients. How-
ever, it may serve as an attractive and effective way 
to provide students with the necessary theoretical 
knowledge before such activites [6]. Moreover, ac-
cording to Cook [15], e-learning is not always more 
cost-effective than traditional learning methods, and 
its use should be optimised in order to keep it low 
cost and low tech but still good enough in terms of 
quality. The success of e-learning methods is also 
highly dependent on student’s self-discipline and 
time management skills [14]. Its whole concept is 
based on assumptions that students will be ready to 
actively participate in it while academic teachers will 
be ready to adopt more student-centred approach 
towards learning and lead good-quality e-learning 
classes [9]. Therefore, it seems reasonable to eval-
uate attitudes and readiness of both these groups 
towards e-learning whenever it is introduced on 
a wider scale at a given institution. Finally, positive 
outcomes of e-learning can only be observed if it 
is of good quality [12]. As a result, it seems vital to 
promote good practices in e-learning among teach-
ers. Despite its popularity in other countries, there 
is a paucity of reports on its use in Polish settings, 
and e-learning still constitutes quite a novelty in Pol-
ish medical education. Taking all of the above into 
consideration, this study aimed to develop a guide 
summarising good practices in designing and teach-
ing e-learning classes, to be used by Polish medical 
teachers. It is planned to be distributed among aca-
demic teachers of the University and to be used in-
dependently by them whenever needed (just-in-time 
learning). However, particular areas may require ad-
ditional attention, so the secondary aim of this study 
was to try to identify them in a pilot study in order 
to best suit the needs of medical teachers. Asynchro-
nous e-learning (where content is available all the 
time and students display it at their own pace and 
schedule) was chosen first due to its convenience, 
lower cost, and high availability for students.
MATeRIAl AND MeThODS
Study protocol
In order to achieve the aforementioned objectives, 
the study protocol included three major steps. First-
ly, the review of the literature was performed in 
order to determine good practices in preparing and 
teaching e-learning classes. The results of the liter-
ature search were then used to create a short doc-
ument on the topic in Polish. Finally, the document 
was pre-tested on a sample of e-learning courses 
to determine the aspects that may need increased 
attention - for example in the form of workshops. 
The review 
The review aimed to determine good practices and 
guidelines dedicated to preparing and teaching 
e-learning classes. A detailed literature review on 
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the subject was performed in October and Novem-
ber 2018 to identify all studies and guideline doc-
uments that concerned quality and good practices 
in e-learning. For this purpose, PubMed and Google 
Chrome databases were searched using the keyword 
‘e-learning’ in combination with the following key-
words: ‘quality’, ‘good practices’, and ‘guidelines’. 
All detected research studies, review articles, and 
good practice guidelines from 2008 to 2018 were 
analysed by the first author on the basis of their 
content. First, a screening of titles and abstracts 
allowed the exclusion of search results that clearly 
did not correspond with the aim of the study (e.g. 
studies on the influence of e-learning on partici-
pants’ knowledge, skills, or quality of care in differ-
ent morbidities). In cases of doubt or when abstracts 
were not provided (guidelines), a cursory analysis of 
content was performed for inclusion or exclusion 
criteria. Additionally, reference lists from all eligible 
studies and guidelines were reviewed to retrieve 
further sources. 
All manuscripts and guidelines obtained as de-
scribed above were analysed according to identical 
inclusion and exclusion criteria. They were included 
when they related to the topic of the study (pre-
sented good practices, guidelines, and good tips 
in e-learning, participants expectations, etc.), were 
published in English between 2008 and 2018, and 
full-text could be accessed. Search results were ex-
cluded when at least one of the aforementioned 
conditions was not met. Finally, the literature search 
produced 30 manuscripts (research studies, re-
view articles, frameworks — Tab. 1) and 32 eligible 
guideline documents. Manuscripts and guidelines 
were further analysed in search of specific examples 
of good practices in e-learning, which was followed 
by the formulation of a summary document in Polish 
aimed at helping Polish medical teachers in prepar-
ing and conducting e-learning classes. 
The tool
Despite a long history of e-learning use in many 
countries, it is still only starting to gain popularity 
in Poland, especially in medical education. There-
fore, some academic teachers may lack experience 
and remain uncertain how to design, prepare, and 
lead e-learning classes - problems that were often 
reported to the authors of this study. As a result, 
a decision was made to formulate a short document 
guiding academic teachers step by step through the 
process. In order to make it more user-friendly, the 
document was kept relatively short and amounted 
to 10 pages. It is divided into five chapters, namely: 
1) Course planning and creation, 2) Lessons and 
choice of learning material, 3) Presentation of learn-
ing material, 4) Use of multimedia, and 5) Activities, 
feedback, and evaluation. Each chapter contains 
one or two pages. Additionally, a checklist was add-
ed at the end to help teachers with fast revision of 
a prepared e-learning course. The initial version of 
the document was formulated by the first author 
based on the results of the literature review. It was 
subsequently discussed with the second and last 
Table 1. List of manuscripts identified in the 
literature search
First author name Year Reference
Ellaway 2008 (16)
Masters 2008 (17)
Alexander 2010 (18)
Cook 2010 (19)
Cook 2010 (20)
Mayer 2010 (21)
Shortt 2010 (22)
Wong 2010 (23)
Davids 2011 (24)
Issa 2011 (25)
Masoumi 2011 (9)
Bentley 2012 (26)
Boling 2012 (27)
McGee 2012 (28)
Gordon 2013 (29)
Kavadella 2013 (2)
El Mhouti 2013 (30)
Cook 2014 (15)
Davids 2014 (31)
Lau 2014 (32)
Lewis 2014 (10)
Cook 2015 (33)
Giovanis 2015 (34)
McGahan 2015 (35)
de Leeuw 2016 (12)
Reid 2016 (36)
Baldwin 2017 (37)
de Leeuw 2017 (11)
Sinclair 2017 (38)
de Leeuw 2018 (1)
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authors until consensus was reached. This agreed 
version was later evaluated using the Delphi method 
with a panel of three independent experts on the 
subject of e-learning, which allowed the formation 
of its final version used in this study. 
Study settings
A pilot study was conducted to determine the extent 
to which individual good practices from the tool 
are met on a sample of e-learning courses from our 
University. The most important items from the tool 
were initially chosen and listed as an evaluation tem-
plate by the first author. They were later thoroughly 
discussed by the first, second, and last authors until 
consensus was reached between them. The final 
version of the template was used to analyse the 
e-learning courses. Each item was graded accord-
ing to a four-point Likert scale from 0 to 3 (where 
0 — criterion not met at all, 3 — criterion met fully).
Ten e-learning courses were chosen propor-
tionally in order to form a sample of all e-learning 
courses taught at the University. When only one 
e-learning course was taught at a given faculty (e.g. 
physiotherapy or paramedics) it was also included 
in the sample. Courses from the same faculties were 
chosen randomly. All courses were evaluated by the 
first author in order to ensure consistency. 
The study protocol was presented to the local 
Bioethics Commission. As the study protocol did not 
involve patients or human participants, a positive 
opinion of the Bioethics Commission was not nec-
essary under the Polish legal system.
ReSUlTS 
Ten e-learning courses were analysed in this pilot 
study. Among them, there were four courses ded-
icated to medicine students, two courses dedicat-
ed to nursing students, two courses dedicated to 
dietetic students, one course dedicated to physio-
therapy students, and one dedicated to paramedic 
students. Given the aims and qualitative character 
of the study, the courses were analysed collectively 
because small sample sizes would make any com-
parisons between the faculties unreliable. Detailed 
results of the study are presented in Table 2 as num-
bers of e-learning courses graded on 0–3 Likert scale 
for each good practice item. Additionally, the most 
important findings are described below. 
Among the analysed e-learning courses, half of 
them did not provide students with any syllabus and 
assessment criteria, and only four e-learning coursed 
met this criterion fully. What is worse, none of the 
10 e-learning courses clearly defined their intended 
learning outcomes (ILO). As a result, items related to 
ILO could not be assessed (Tab. 2). 
The item ‘students have control over their learn-
ing’ was rated in the following way: 0 means no 
control; 1 means that students could return to pre-
viously viewed slides or lessons, but all newly dis-
played slides and lessons had to be viewed in a pre-
determined order with a fixed amount of time spent 
on each; 2 means that students still had to display 
slides and lessons in a predetermined order, but 
they could skip quickly through them; and 3 means 
full control of students. References to students’ 
previous knowledge and experiences were not in-
cluded at all in six courses, and only five courses 
showed at least a small attempt to promote critical 
thinking, student’s reflection, and problem solving. 
Most courses demonstrated practical application of 
knowledge, but only two did it moderately well, and 
none of them showed that this criterion was met 
fully. Given the usual student’s attention span of 
25–30 minutes, the time required to complete was 
also assessed. In five courses no lesson lasted longer 
than 30 minutes. Proportionally for every lesson ex-
ceeding that limit, one point was taken. 
Learning material was sorted in order in most of 
the courses, and most of the slides were limited to only 
one topic. The text on the slides was predominantly 
easy to understand. However, occasionally sentences 
were too long and therefore complicated. No particu-
larly difficult words or unexplained abbreviations were 
detected. Text was completely free from errors in all 
examined courses. All courses also achieved maximum 
scores for using user-friendly colour schemes and ap-
propriate font styles (e.g. utilising Polish diacritical 
signs) and sizes (comfortable for reading). The layout 
was also consistent in all presented cases. 
All courses utilised the lector’s voice. However, 
only six of them used a friendly, real person’s voice - 
in five out of six cases this voice additionally attempt-
ed to encourage students’ reflection, and these were 
also the cases in which the audio material was not 
distracting. Meanwhile, four studies used a cold, au-
tomatic voice that was simply reading the text with 
no time for reflection. None of the courses used hy-
perlinks. Multimedia were used in all of the courses 
to different extents (mainly illustrations and pictures, 
but also graphs, diagrams, and tables). No anima-
tions or videos were present in the analysed material. 
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The multimedia used were generally of good quality, 
and in most cases they were used purposefully. How-
ever, occasionally it was difficult to assess the mean-
ing and purpose of some materials (e.g. a diagram 
with no information about what the student should 
pay attention to), and sometimes purely decorative 
motives were also present. Most courses did not in-
clude references in text or in multimedia. 
Table 2. Numbers of courses that received respective grades for each good practice item
Good practices in e-learning
Likert scale grade
0 1 2 3 n/a
Syllabus and assessment criteria are clearly defined 5 1 0 4 -
Learning outcomes are clearly defined 10 0 0 0 -
Learning outcomes are precise, measurable, from the student’s perspective - - - - 10
Possibly diversified learning styles, tools, and multimedia are used 0 5 5 0 -
Learning material (including multimedia) is consistent with learning outcomes - - - - 10
Students have control over their learning 0 4 6 0 -
References to student’s prior knowledge and experiences are made 6 3 1 0 -
Critical thinking, student’s reflection, and problem solving are promoted 5 5 0 0 -
Practical application of knowledge is demonstrated 3 5 2 0 -
A single lesson is no longer than 30 minutes 3 0 2 5 -
Learning material is orderly sorted, each slide is related to one topic only 0 1 8 1 -
Text is simple and understandable, rare words or abbreviations are explained 0 0 7 3 -
Text is free from spelling, punctuation, and grammar errors 0 0 0 10 -
Portions of text are of appropriate length (not too long) 0 1 8 1 -
Colour scheme is user-friendly 0 0 0 10 -
Font styles and sizes are comfortable for reading 0 0 0 10 -
Layout is consistent throughout the entire course 0 0 0 10 -
Lector’s voice is human, friendly, and gives students time for reflection 4 0 1 5 -
Audio material is consistent with contents of the slide, but not distracting 3 2 0 5 -
Hyperlinks open correctly and are properly marked and named - - - - 10
Use of multimedia is purposeful and justified 0 4 4 2 -
Multimedia are of good quality 0 0 7 3 -
Videos are of appropriate length and provided with subtitles when needed - - - - 10
Reference list of all materials used (text and multimedia) is provided 0 8 1 1 -
Active participation of students is enabled (activities) 3 0 0 7 -
Activities correspond with learning outcomes and allow their verification - - - - 10
Activities are varied, engaging, and use different assessment methods 0 3 2 2 3
Activities are distributed evenly throughout the entire course 0 3 2 2 3
Activities go beyond knowledge reproduction and apply higher-order thinking 4 1 2 0 3
Whenever possible, feedback is automatic and immediate (e.g. correct answer with proper explanation 
is presented after each activity)
1 2 4 0 3
Test questions are formulated correctly 0 2 3 1 4
Other important information (e.g. teacher contact) is provided and easily accessible 4 1 5 0 -
Forum (or other medium of communication) is available for all students 6 0 0 4 -
Course is intuitive, students can easily orientate what to do next 0 0 6 4 -
Needs of disabled people are acknowledged 1 4 5 0 -
Course is free from stereotypes and uses gender-neutral language 0 0 0 10 -
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Seven out of 10 courses used activities to engage 
students, but only in some of them activities were 
diversified and evenly distributed throughout the 
entire course. For the remaining courses, activities 
were mostly placed at the end of lessons and includ-
ed test questions. Of note, all test questions were 
formulated correctly in only one course. Most of the 
activities tested simple knowledge reproduction and 
only three courses used (to different extent) activi-
ties promoting higher-order thinking. Most activities 
provided instant feedback to students after comple-
tion. However, no course could be awarded with the 
highest grade in this category because none of them 
provided a full and detailed explanation of correct 
and false answers. 
No course provided all information potentially 
important for users. In this category the following 
were included: short content description, welcom-
ing message for participants, teacher contact de-
tails, list of lessons with learning outcomes assigned 
to each of them, estimated amount of time required 
to complete each lesson, last actualisation date, and 
technical support contact data. Four courses pro-
vided information about a forum assigned to them 
and invitations for students to visit it. On the other 
hand, six did not contain any such information and 
fora remained unexploited. Courses were generally 
intuitive, and there were no major problems in this 
area. All of them used gender-neutral language and 
were free from stereotypes. Most courses tried to ac-
knowledge the needs of disabled people (possibility 
to increase font size, possibility to read text out loud, 
avoiding red and green, transcript of lector’s voice).
DISCUSSION
To our best knowledge, this is the first Polish study 
trying to develop a tool promoting good practices in 
e-learning as well as attempting to assess its quality 
in search of areas that may require additional at-
tention (e.g. in form of workshops). Since this was 
only a pilot study on a small sample size, it should 
not be regarded as detailed assessment of e-learn-
ing quality at our university. Its aim was instead to 
pre-test the guideline document developed earlier 
in order to determine the exact needs of medical 
teachers as e-learning content creators. In this con-
text medical teachers should also be considered as 
adult learners - they learn how to design and lead 
good quality e-learning classes. Therefore, any in-
tervention (guidelines, workshops) should also ap-
ply the andragogy theory described above [7,8]. To 
enhance learners’ intrinsic motivation, there needs 
to be a clear indication as to why they are learning 
something and how is it relevant for them. Guideline 
documents are useful in terms of their convenience 
- teachers can use them whenever and wherever 
they want as a quick and efficient reference source 
to acquire or systematise basic knowledge, unlike 
workshops for example. This is especially important 
in terms of problems with long-term retention of 
knowledge and busy schedule of medical teach-
ers due to numerous other professional obligations 
[39]. In order to make any document useful it has 
to be relatively short because long elaborations may 
scare off users rather than encourage them to use 
them. Consequently, there is no need to go into 
detail with every single point. Only the most crucial 
and problematic ones should be dealt with in great-
er attention. They can be described more thoroughly 
in the document or serve as a topic of a workshop or 
an e-learning course. If a given institution has ade-
quate financial means, more workshops or e-learn-
ing courses can be organised, including less burning 
issues. In this way a teacher can individually asses 
which one to attend. However, it still seems a rea-
sonable practice to provide them with a short sum-
mary guideline document on the topic and indicate 
which aspects should be dealt with more caution. 
Our pilot study results show that medical teach-
ers at the university had no or few problems with 
aspects like making text simple and understanda-
ble, explaining rare words or abbreviations, keeping 
text free from spelling, punctuation, and grammar 
errors, making portions of text not too long, us-
ing a balanced colour scheme, comfortable font 
styles, and sizes, and maintaining a consistent lay-
out throughout the entire course. On the other 
hand, improvement could be made in regards to 
providing students with important information, 
use of forums and activities, as well as applying 
rules of andragogy theory (giving students control 
over their learning, providing them with opportuni-
ties to use their prior knowledge and experiences, 
critical thinking, reflection, problem solving, and 
demonstrating practical application of knowledge). 
Although, due to lack of data from similar studies 
in Poland, it is hard to compare our results with the 
literature, one striking observation can be stipu-
lated. Teachers generally managed well in aspects 
they were accustomed to while preparing slides 
for traditional classes, but showed problems in ar-
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eas more specific to student-centred education and 
e-learning. Nevertheless, aspects like the possibility 
to communicate with the teacher and each other 
(e.g. on a forum), instant feedback, teacher and 
technical support, use of different learning styles, 
interactivity, and values of adult learning principles 
are still important for students and maintaining 
their motivation, and therefore their adequate qual-
ity should be assured [9,11]. Furthermore, none of 
the courses clearly defined its learning outcomes, 
which is surprising given their role in Polish medical 
education [40]. It is the learning outcome, not the 
process of education itself, that should be empha-
sised. Learning outcomes are useful because they 
provide a template for a lesson and allow this plan 
to be adhered to, from the choice of learning ma-
terial to activities in order to assess whether learn-
ing has really occurred [4,9,38]. Unfortunately, due 
to a lack of defined learning outcomes, this pro-
cess could not be followed in any of the examined 
courses. Meanwhile, learning outcomes are also ex-
tremely important from the learners’ point of view 
because they provide them with aim, guidance, and 
information about what to focus on [2,11,38]. The 
aim should be clear in order to motivate students, 
otherwise the whole course is just content [11]. Last 
but not least, e-learning courses should not be dis-
couraging to their users. They cannot be too long, 
distracting, or force students to view content they 
already know [2,11]. As presented above, these 
aspects should also be worked on. 
lIMITATIONS
We acknowledge our study had several limita-
tions. First of all, the sample size was small. How-
ever, as mentioned above, this was only supposed 
to be a pilot study in order improve the guideline 
document and identify areas that probably require 
more attention while introducing e-learning on 
a wider scale at the University. Moreover, for a sim-
ilar reason, e-learning courses from only one Polish 
medical university were examined in this study, and 
therefore further studies are required in order to 
determine whether similar problems are present 
at other Polish medical schools. Finally, we are also 
aware of the risk of selection bias because two 
faculties were represented by only one course each. 
However, as emphasised above, the aim of this 
study was not to determine detailed frequencies of 
individual deficiencies or flaws. We rather tried to 
estimate what areas might require additional atten-
tion in order to help teachers overcome those diffi-
culties. Therefore, inclusion of at least one existing 
course from every faculty seemed more important 
and justified. 
CONClUSIONS
E-learning can only be effective if it is of good qual-
ity. Therefore, it seems vital to promote good prac-
tices in designing and teaching e-learning classes 
among teachers. This is especially true in countries 
like Poland, where e-learning has recently been in-
troduced on a wider scale and awareness of its 
concepts and quality may be limited. Short docu-
ments with guidelines may constitute a meaning-
ful and convenient way of introducing some basic 
concepts. The guide presented in this study, despite 
its relative compactness, covers a broad area of 
course creation, and its popularisation can draw 
teachers’ attention to particular elements they were 
not aware of before. However, any educational in-
tervention should meet the needs and expectations 
of their potential users. Particular areas may require 
more attention, and they should be identified as 
soon as possible. In the presented study three such 
areas were identified: defining learning outcomes, 
application of adult learning theory, and choice of 
activities. They can be elaborated by providing med-
ical teachers with additional resources in the form of 
workshops, e-learning courses, or additional reading 
materials - according to their individual preferences. 
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